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@ A method and apparatus for displaying an inter- 
laced image on a plurality of display screens in 
which the lines of two fields of the image are repli- 
cated a plurality of times in a nnemory to produce an 
enlarged image but determined lines are not read 
out of the memory for the production of the display 
screen signals, in order to maintain the original spa- 
tial relationship between the lines of the two fields. 
The addressing of the memory may be varied in 
I order to obtain various special effects in the image 
' on the display screen. 
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MULTIPLE SCREEN DIGITAL VIDEO DISPLAY 



This invention relates to a method and appara- 
tus for displaying an image on a plurality of video 
screens, such as television screens, and is more in 
particular directed to a method and apparatus for 
avoiding annoying visual artifacts and distortions in 
a composite image formed on the screens of a 
plurality of display devices. 

When video signals are applied to a conven- 
tional television set or monitor, the size of the 
image is of course limited to the size of the display 
screen of the television set or monitor, and the 
capacity for providing special effects is. limited. 
Thus. Rgure 1a depicts an image in the form of the 
letter A on the screen 10 of one television receiver 
or monitor, in response to the reception of video 
signals corresponding to this image. It is further- 
more possible to physically combine a plurality of 
television receivers or monitors, to form a larger 
image. Thus, as illustrated in Rgure 1b. four rows 
of four television receivers or monitors each have 
been stacked, to provide separate images on their 
respective display screens 11-26 respectively, of 
the letter A, in response to same video signal. It is 
further possible to modify the video signal cor- 
responding to the letter A for application to the 
television receivers or monitors of Rgure lb. so 
that the composrte image on the array of their 
display screen forms an enlarged image, as illus- 
trated in Rgure 1c. This effect can be created by 
modifying the signals to apply signals to the dif- 
ferent receivers or monitors corresponding to dif- 
ferent portions of the image. 

Images of the type shown in Rgures 1b and 1c 
are advantageous, for example, for visual merchan- 
dising, advertising,- trade shows, etc. 

The enlargement of an image to be displayed 
by a factor N requires that the number of lines 
from the video input signal applied to each receiver 
or monitor be divided by a factor of N. For exam- 
ple, if N equals 4, and the original video signal 
corresponds to 525 lines, of which about 480 are 
conventionally displayed, the signal is to be- broken 
down a factor of 4. such that only 120 of the 
original input lines are displayed on each receiver. 
Further, only 1/Nth of each line is to be displayed 
on each receiver. This breakdown of the signals 
and the portion thereof displayed on each display 
screen is illustrated in Rgure 2. The breakdown 
may be effected, for example, by applying the 
composite video signal to a memory, with each 
receiver addressirig the memory to recover only a 
determined portion of the stored data. In such an 
arrangement it is of course desirable to repeat 



each line or portion of a line N times in succession, 
where N is the number of vertically stacked display 
screens, in order to avoid an excessive number of 
blank lines on the individual' display screens. 

5 In the illustrated example, each display screen 

displays only a quarter of the lines of the video 
signals that formed the original image, and hence 
the signal modification requires the selection of the 
required part .'of the video line, and streching it 

70 timewise to extend across the full width of the 
respective display screen. 

Unless special care is taken in the modification 
of the signal for application to each TV set or 
monitor, a picture will result that has visual artifacts 

75 that are noticeably annoying. These artifacts result 
from the fact that the transmitted picture or frame 
is in the form of two interfaced fields, i.e., all of the 
odd number lines, corresponding to the first field, 
are applied in a first time period of, for example one 

20 sixtieth of a second, and all of the even numbered 
lines of the image, corresponding to a second field, 
are sent in the next successive time period of. for 
example, one sixtieth of a second. This effect is 
illustrated in Rgure 3, for the representative exam- 

25 pie of lines 100 through 108 of an image cor- 
responding to the video signals. Such a sigrml is 
said to be "interlaced" since the two fields are 
displayed spatially within each other, the two one 
sixtieth of a second fields being employed to build 

30 the total picture or frame in one thirtieth of a 
second. 

When the video signals are "expanded" to 
display the image on the plurality of display 
screens, it is apparent that the numbers of the lines 

35 (i.e. numbering downward from the top line of a 
frame) do not directly correspond to the line num- 
bers of the overall image presented by the plural 
display screens. Thus, since each of the display 
screens has the same number of lines as those 

40 represented in the original video signals, it is ap- 
parent that the total number of lines of all tiie plural 
display screens is N times the number of lines of 
the original signal, wherein N is the number of 
vertically stacked display screens. Assuming for 

45 example that four display screens are stacked ver- 
tically, then without further steps being taken it is 
apparent that each line of the original video signals 
will be displayed four lines apart on the composite 
display screen, in order to be positioned con-ectly 

50 (omitting for the moment discussion of the contents 
of the remainder of the lines). Thus, considering 
interfacing effect in an expanded picture, again with 
four vertically stacked display screens in tiie com- 
posite image, it is apparent that the lines r in the 
original image correspond to lines R in the ex- 
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panded image, in accordance with the following 
relattonship: 

Rodd =^4rodd"3 

Thus, in this example, lines 100 through 108 in 
the image of the original video signals correspond 
to lines in the range of 394 to 426 in the expanded 
image, in the manner illustrated in Figure 4. 

An expanded image formed in accordance with 
the technique of Figure 4 is unsatisfactory since 
video signals are displayed only on a fraction of 
the lines, i.e.. one fourth in the illustrated example. 
In order to overcome this problem, it is of course 
possible to repeat each video signal line four suc- 
cessive times, in the respective field, for example 
in the manner illustrated in Figure 5. In this exam- 
ple, original line 100 of one field has been repro- 
duced at lines 394. 396. 398 and 400 of the ex- 
panded field, while line 101 of the other field has 
been displayed on lines 395. 397, 399 and 401 of 
the expanded field. It is apparent, however, that the 
expanded Image illustrated in Figure 5 will be 
strongly visibly impaired because the vertical spa- 
tial relationships in the original picture are de- 
stroyed by the interlacing in the expanded picture. 
Thus, it is apparent in Figure 5 that the vertical 
relationship between the lines of the two fields is 
not maintained, the information of video signal line 
101 correctly following the video signal line 100 in 
the original image, but appearing before video in- 
formation corresponding to line 100 on several 
occasions the expanded image. This effect is verti- 
cally incorrect and noticeably annoying to the view- 
er. 

It is thus apparent that the simple manner of 
obtaining an expanded picture as above discussed 
is not totally satisfactory. 

In view of the above discussion. It is of course 
apparent that complicated techniques may be em- 
ployed in order to provide the absolutely correct 
relationship between the lines' of the expanded 
image, such as, for example repeating determined 
video information in both the odd and even field, so 
that each video line signal is not intermixed with 
information of another video line signal, as appears 
in the representation of Rgure 5. 

The present invention is hence directed espe- 
cially to the provision of a method and apparatus 
for displaying an expanded image, which does not 
require complex technology, and which avoids the 
above discussed vertical distortion. 

Briefly stated, in accordance with the invention, - 
the effect of vertical distortion is minimized in a 
simple manner by the selectis/e replication of video 
information in the lines of the expanded image, so 
that, although a few lines of the expanded image 
may be blanked, the remainder of the lines will 



appear in their correct vertical orientation. The 
omission of a small number of lines in the image is 
not annoying, especially since the vertical distortion 
is eliminated. 

5 The method and apparatus in accordance with 

the invention provide the further advantage that 
special effects in the expanded image be readily 
achieved, such as, for example, displaying portions 
of the image in expanded and other portions in 

10 unexpanded form, etc. 

In order that the invention may be clearly un- 
derstood. It will now be disclosed in greater detail 
with reference the accompanying drawings 
wherein: 

75 Figure la is a representation of a display 

screen with an image thereon; ^ 

Figure lb is a representation a plurality of 
display screens each showing the image Figure 1 a; 

Figure 1c is a representation of a plurality of 
20 display screens showing a composite enlarged im- 
age corresponding to that of Figure la; 

Figure 2 is a diagram illustrating line assign- 
ment of the original signal on the display array of 
Figure 1c; 

25 Figure 3 is illustration for explaining inter- 

laced TV signals; \ 

Figure 4 -is an illustration of the correspon- 
dence between original video signal lines and lines 
of an expanded image; ''^ 
30 Figure 5 is an illustration for explaining verti- 

cally distorted expansion; 

Rgure 6 is an illustration of an expansion 
technique in accordance with the invention; ^, 

Rgure 7 is a further illustration of an' expan- 
35 ston illustration in accordance with the invention: 

Figure 8 is a block diagram ,of a signal 
processing system in accordance with the Inven- 
tion; 

Figure 9 illustrates a memory read/write 
40 method in accordance with the invention; 

Figure 10 illustrates the selection of fields in 
accordance with one embodiment of the invention: 

Figure 11 is a more detailed block diagram 
of a portion of the system of Figure 8: 
45 Figures 12a-12c illustrate various horizontal 

special effects that may be readily achieved in 
accordance with the invention: 

Figures 13a-13c illustrate various vertical 
special effects that may be readily achieved in a 
50 system in accordance with the invention; 

In one illustrative embodiment of the invention 
the above discussed vertical distortion may be 
. overcome by blanking every fourth line in the odd 
fields, and blanking out the first two of every four 
55 lines of the even fields, of the enlarged image. This 
is illustrated in' Figure 6. wherein the lines of the 
odd and even fields that are displayed are shown 
at dots, whereas the lines that are blanked are 
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indicated by the letter B. In this illustration, each 
three successive lines of the odd field replicates 
the same video line, and the sequences of two 
even video lines that follow one another replicate 
the same line from the even video fields. As a 
result, in the expanded image, only three lines are 
omitted in each group of eight successive lines 
representing an odd field video line and the next 
successive even video field line of the original 
image. It is further evident that.the technique illus- 
trated in Figure 6 maintaines the correct order of 
information of lines of the odd and even fields. 

The correspondence between the original video 
line and the lines of the expanded image, in accor- 
dance with the arrangement of Rgure 6. are shown 
in Rgure 7, Figure 7 clearly showing that the first 
two lines of the odd field are blanked and the last 
line of the even field is blanked, in each sequence 
of eight lines in the expanded image. Thus, in 
accordance with the invention, a non-visual dis- 
torted picture* may be provided by selectively blan- 
king of the multipy replicated lines of the odd and 
even fields. 

It is of course apparent that other combinations 
of blank lines and replicated lines may be em- 
ployed to produce the same effect, within the 
scope of the invention. 

One embodiment of an arrangement that may 
be employed to modify the video signals in accor- 
dance with the invention, for display on multiple 
display screens, is illustrated in Figure 8. In this 
arrangement, a composite video signal CV of con- 
ventional nature, for example a color signal in ac- 
cordance with NTSC requirements, is applied to an 
NTSC decoder, synchronization signal detector and 
clock generator 50. This circuit processes televi- 
sion video signals in the conventional manner, to 
produce, for example, red. green and blue color 
signals (Ri. Gi. Bi), a clock signal CI. and vertical 
and horizontal synchronization signals H and V. 
The color signals are applied to separate low pass 
filters 51, the drawing hence illustrating three such 
filters. The filters prepare the signals for digitization 
to prevent aliasing. Separate filtered color signals 
are then applied to separate analog to digital con- 
verters 52. the figure illustrating three such convert- 
ers. The digitization rate is determined by the clock 
C1 from the clock generator, is of a rate adequate 
to digitize signals of the frequency of the video 
signals, in accordance with conventional practice. 
The generation of the clock signals In the circuit 50 
may of course be effected in accordance with 
conventional practice. 

The digitized color signals are then applied to 
memories 53. In accordance with one embodiment 
of the invention, it is preferable to provide a mem- 
ory system for each of the display screens in the 
expanded display, for example 16 memory sys- 



tems in the above discussed example employing 4 
rows of vertically stacked display screens, each 
having 4 display screens. Further, each memory 
system preferably incorporates three memories for 

5 storing the separate color signals of odd fields, and 
three memories for storing the separate color sig- 
nals of even fields. It is of course apparent that for 
a black and white display only a pair of memories, 
for the odd and even fields, need be employed. 

70 The read output of the memory systems for 

corresponding display screens are directed to sep- 
arate digital to analog converters 53, and then to 
separate low pass filters 54, to produce the output 
color signals (Ro, Go. Bo) for application to the 

75 respective separate display screens. Thus, in the 
illustrated example, each read out color signal for 
each display screen is processed through a sepa- 
rate digital to analog converter and a separate low 
pass filter. The read/write control and addressing of 

20 the memories 53 is effected by an address and / 
clock generator 55, the address and clock gener- 
ator providing address signal A for the memories, 
and clock signals C2 for the memories and the 
converters 53. Addressing clock pulses are syn- 

25 chronized with the vertical and horizontal synchro- 
nization signals as well as with the clock signal 
from the circuit 50. The operation of the address 
and clock generator 55 will be discussed in greater 
' detail in the following paragraphs. 

30 A preferred method for writing data in the 

memories, and reading data therefrom, is illustrated 
in Rgure 9. wherein the top and bottom horizorrtal 
lines of the figure illustrate the composite video 
input signal CVin. with the sequential odd and even 

35 field data. In accordance with the invention, the 
video information of the odd field is written in the 
odd field memory, and the video information from 
the even fields is written into the even field mem- 
ory. The data corresponding to the odd fields is 

40 read from the odd field memory at a lime delayed 
one field time from when it was written, and, simi- 
lariy. data in the even fields is read from even field 
memory at a time delayed by one field from the 
time when this data was written in the memory. By 

45 employing this double buffering technique, each 
memory is always being either written to or read 
from, but not simultaneously. 

The method of detecting odd or even fields is 
based upon the standard NTSC format, in which 

50 the starting line of the image of one field occurs an 
integral number (16) of horizontal pulses following 
the vertical synchronization pulse, while the first 
horizontal pulse corresponding to a line to be dis- 
played occurs at a time corresponding to an in- 

55 tegral number (16) plus one half horizontal line 
period following the vertical synchronization pulse. 
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It is hence only necessary to count horizontal 
pulses following the vertical synchronization pulse 
to determine whether the current video Information 
is derived from an odd or an even field. 

in accordance with a preferred embodiment of 
the invention the video information is stored in the 
memory system of each display screen in accor- 
dance with the sequence of signals to be displayed 
on the respective display screen, so that the data 
may be readily sequentially read out from the rows 
of the odd and even field memories of that display 
screen. It will of course be apparent that other 
memory storage techniques may alteratively be 
employed, employing different memory read out 
techniques. In the preferred technique, however, 
after the detection of the reception of data cor- 
responding to an odd field, the video information of 
the first line of the video signals is replicated in the 
first three rows (or the equivalent thereof) of the 
odd field memory, the fourth row thereof being left 
blank. Similarly, the video information from the 
third video line of the original video signal is repli- 
cated in the next three rows of the odd field mem- 
ory, with the following row being left blank, etc. 
Upon the detection of the reception of video in- 
formation from an even field, the video information 
of the first line is replicated in the third and fourth 
rows of the even field memory with the first two 
rows being left blank. Then, video information from 
the second line of the even field video signal is 
replicated on the seventh and eighth row of the 
even field memory, with the fifth and sixth rows left 
blank. This technique is illustrated in Figure 10. 
When the data is stored in this manner, the even 
and odd field memories may read out on to a row 
by row basis, to produce the output video informa- 
tion directly for the respective display screens. As 
will be discussed in greater detail in the following 
paragraphs, however, the lines of original video 
information that are stored in each memory cor- 
respond only to those lines that will be displayed 
on the given display screen, the representation of 
Rgure 10 thus being correct only for the top row of 
display screens when the display screens are 
stacked four high in the vertical direction. Data 
stored for display screens of different vertical levels 
must have correspondingly different sequences of 
lines of the original video signal. 

One an-angement that may be employed in 
accordance with the invention for storing the video 
data and reading it out. is illustrated in Figure 11. 
This figure illustrates a system for storing the color 
signals of a single display screen in the expanded 
image, for the odd and even fields. Thus, the odd 
field memory 70 may comprise three separate 
memories, and the even field memory 71 may 
similarly comprise three separate memories. The 
memories 70, 71 may be of any conventional RAM 



structure, having address lines 72, 73 respectively 
connected to a microcomputer 75, The memories 
70, 71 further have read/write select lines 76, 77 
coupled to an odd/even field detector 78, for en- 

5 abling the odd field memory, to have data written 
therein during the occurence of odd fields and to 
have data read therefrom during even fields. Simi- 
larly, the detector 78 enables the even field mem- 
ory to have data written into it during the even field 

10 and data read therefrom during the odd fields of 
the video input signal. For this purpose the detec- 
tor 78 may receive the horizontal and vertical syn- 
chronization signals from the line 79, determining 
the present field by conventional means such as 

75 discussed above. In order to direct the color sig- 
nals to the respective memories during the proper 
fields, and to read the memories to , apply the 
recovered signals for application to the display, 
conventional selectors 80. 81 may be provided 

20 connected to the data lines of the memories 70, 71 . 
The select lines of the selectors 80, 81 are also 
controlled by the odd/even detector. Thus, the 
original color signals R, G and B on lines 82 are 
applied to each of the selectors 80. 81 . During the 

25 odd fields the select tine of the selector 80 couples 
the video signal lines 82 to odd field memory 70, 
and couples the output video lines 83 to the even 
field memory 71. Similarly, during the even fields 
of the original signal, the incoming video signals on 

30 lines 82 are 'applied by way of the selector 81 and 
the output lines 83 are coupled to read out the odd 
field memory 70. 

The microcomputer 75,. which may bef^of con- 
ventional design, provides the address sequences 

35 for reading out and writing in memories 70. 71, and 
may. for example, have as further inputs th^ output 
of the detector 78, the horizontal and vertical syn- 
chronization signals and the clock signal that was 
employed for controlling the analog to digital con- 

40 version illustrated in Rgure 8. The program of the 
microcomputer thus sequences the address on the 
address lines 72, 73. for example at the rate of the 
clock on line 84, which may derived from the clock 
generator of Figure 8. The program of the micro- 

45 computer maintains a count of the current line in 
the original video signal, in response to the hori- 
zontal and vertical synchronization signals, as well 
as a count the clock on line 84. in order to enable 
the stepping of the address signals for memories 

50 70. 71 to commence at determined lines and posi- 
tions on the lines of the original video signal. The 
desired starting lines and positions of the lines of 
the original signals may be automatically controlled 
by the program of the microcomputer 75. or the 

55 desired value may be input by way of a conven- 
tional keyboard of the microcomputer. 
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The replication of the signal to appear in a 
number of selected rows of the memory, in order 
to avoid the vertical distortion above discussed, 
may be effected by sequentially addressing the 
desired rows of the memory during the occurence 
of each color signal pulse, at a rate faster than the 
digital rate of the signals. Similarly, the expansion 
of signals in the horizontal direction may be effec- 
ted by stepping the addresses for each line at a 
rate that is a multiple of color signal pulse rate. 
These rates may of course be varied, if desired, by 
keyboard control of the microcomputer. 

As further illustrated in Rg. 11, an attenuator 
88 is provided in the output video lines, the at- 
tenuator being controlled by the Odd/Even Detector 
78 via line 89. The purpose of the attenuator 88 is 
to reduce "wide area flicker" arising from unequal 
numbers of lines in each of the two fields. The field 
indication signal on line 89 is high during the time 
when the field having the higher number of non- 
blank lines is present. This field indication signal 
attenuates the amplitude on the R-G-B signal by an 
amount to reduce its average level of brightness to 
that of the field having the smaller number of non- 
blank lines. For example, if field 1 has 3 non-blank 
Dnes. and field 2 has 2 non-blank lines, then the 
amplitude of the R-Q-B' signal from field 1 should 
be reduced to 2/3 of its former value, such that the 
3 lines of field 1 , having their intensity multiplied by 
2/3 have the same average brightness as the 2 
lines of field 2. 

While a microcomputer has been illustrated as 
constituting one arrangement for providing the de- 
sired addressing sequences for the rnemories. it is 
of course apparent that other arrangements, such 
as hard wired random logic circuits, may alter- 
natively be employed for this purpose. 

The arrangement in accordance with the inven- 
tion IS especially adapted for the easy creation of 
special effects. When the address of the line to be 
read is changed (incremented to the next line in 
the field being displayed) on every line being dis- 
played, then each of the sixteen displayed screens 
will display the original and total signal input pic- 
ture, assuming again the four by four arrangement 
of display screens as above discussed. When, 
however, the address of the line to be read is 
changed every N = 4th line being displayed, each 
of the sixteen monitors will display 1/N2 = 1/16 of 
the original picture. 

The address of the line being read can be 
changed at any time. When it is changed at the 
same position on every line, then "half" of each 
monitor will display part of the original and total 
input signal picture and the other "half" of each 
monitor will display part of the enlarged picture. 
This is illustrated in Rgure 12a- It is also possible 
to change from one mode to the other mode sev- 



eral times on a line. This is illustrated, for example,, 
in Rgure 12b. Further, by moving the position of 
the change it is possible to "horizontally wipe" 
from single mode to enlarged mode in a gradual 

5 manner. This is illustrated in Rgure 12c. 

In a similar but coordinated manner horizontal 
wipes may be synchronized across each monitor to 
occur in the position on one or more display 
screens simultaneously. Hence, the wipe can go 

io across from the extreme left to the extreme right of 
the entire array of display screens in a gradual 
manner. It is of course apparent that other modi- 
fications and techniques may be employed in a 
similar manner. 

75 By changing the addressing mode in synchro- 

nization with the beginning of a line, we are further 
able to create vertical "special effects". These are 
illustrated, for example, in an analogous manner in 
Rgures 1 3a, b and c. 

20 Vertical and horizontal special effects may be 

combined to produce further effects such as diag- 
onal wipes. In addition, each color may be wiped, 
or not wiped, in the same manner as desired. Still 
further, the program may control each color signal 

25 to be gated on or off at any time during the image, 
for example to create flashing patterns. Still further, 
mosaics may be created with, or without flashing 
colors, by combining vertical and horizontal special 
effects. 

30 Reference has made herein to the display 

screens of television sets or receivers and moni- 
tors. It will be apparent, from the standpoint of the 
present invention, that any conventional display 
device may be employed in accordance with the 

35 invention, and the foregoing disclosure hence em- 
ploys such terms in a synonymous manner. 

While the invention has been disclosed and 
described with reference to a limited number of 
embodiments, it is apparent that variations and 

40 modifications may be made therein without varying 
from the spirit and the scope of the invention, and 
it is therefore intended in the following claims to 
cover each such variation and modification falls 
within the true spirit and scope of the invention. 

45 

Claims 

1 . A method for producing display signals, from 
50 video signals, for application to a monitor, for the 
displaying on said monitor of a partial image that is 
fomned by only a portion of the information of said 
video signals, said video signals containing succes- 
sively occuring video field data of first and second 
55 interlaced, fields of a full image, video data of each 
field comprising successively occuring video line 
data corresponding to successive scan lines of the 
respective field; said method comprising; 
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writing said video signals in a nr^emory for storing 
therein at least a portion of the video line data of 
each said field, and 

reading said memory to produce said display sig- 
nals, 

said step of reading comprising sequentially read- 
ing video line data from said memory correspond- 
ing to at least portions of determined scan lines of 
the full image a plurality of times for each of said 
fields while omitting the reading of video line data 
for determined scan lines of said display signals, 
whereby the physical relationship of the lines of the 
first and second fields is maintained in said partial 
image. 

2. The method of claim 1 wherein said step of 
writing comprises writing video information corre- 
sponding to each of a plurality of scan lines of 
each of said fields at a plurality of first locations in 
said memory, said step of reading comprising sep- 
arately reading out only determined ones of said 
plurality of locations for each of a plurality of scan 
lines. 

3. The method of claim 1 wherein said deter- 
mined scan lines are different for said first and 
second fields. 

4. The method of claim 1 wherein said memory 
has a plurality of first storage locations correspond- 
ing sequentially to first field lines of said display 
signals and a plurality of second storage locations 
corresponding sequentially to a second field lines 
of said display signals, and step of writing compris- 
ing writing video information corresponding to de- 
termined lines of the first field of said full image at 
each of a plurality of successive first locations 
separated by at least one said first location from 
other first locations at which video information cor- 
responding to other determined lines of the first 
field is written, and writing video information cor- 
responding to determined lines of the second field 
of said full image at each of a plurality of succes- 
sive second locations separated by at least one 
said second location from other said second loca- 
tions at which video information corresponding to 
other determined lines of the second field is writ- 
ten. 

5. The method of claim 4 wherein said step of 
reading comprises sequentially reading said first 
locations and sequentially reading said second lo- 
cations. 

6. The method of claim 1 wherein said memory 
has a plurality of first storage locations correspond- 
ing sequentially to first field lines of said display 
signals and a plurality of second storage locations 
corresponding sequentially to second field lines of 
said display signals, said step of writing comprising 
writing video information corresponding to said first 
and second fields during the occurence of said first 
and second fields respectively^ and said step of 



reading comprises reading video information cor- 
responding to said first and second fields of said 
video information during the occurence of said sec- 
ond and first fields respectively. 

5 7. An apparatus for producing display signals, 

from video signals, for producing an image that 
contains only a portion of the image information of 
said video signals, wherein said video signals con- 
tain successively occuring video field data of first 

70 and second interlaced fields of a full image, the 
video data of each field comprising successively 
occuring video line data corresponding to succes- 
sive scan lines of the respective fields; said ap- 
paratus comprising : 

75 memory means, 

means applying said video signals to said memory 
means for storing therein at least a portion of the 
video line data of each said field, 
and means for reading said memory means to 

20 produce said display signals, 

said reading means comprising means for sequen- 
tially reading video line data corresponding to de- 
termined scan lines of the fijll, image a plurality of 
times for each of said fields while omitting the 

25 reading of video line data corresponding to deter- 
mined scan lines of said display signals, whereby 
the physical relationship of the scan lines of the 
first and second fields is maintained in s^id first 
mentioned image. 

30 . 8. The apparatus of claim 7 wherein said mem- 
ory means comprises first and second memories 
connected to receive video information correspond- 
ing to said first and second fields respectively, said 
means applying said video signals to said memory 

35 comprising means applying video signals to said 
first and second memories during the occurence of 
said first and second fields of said video signals 
respectively, said reading means comprising 
means for reading said first and second memories 

40 during the occurence of said second and first fields 
of said video signals respectively. 

9. The apparatus of claim 7 further comprising 
a source of analog signals, and analog to digital 
converter means for converting said analog signals 

45 to said digital video signals. 

10. The apparatus of claim 7 wherein said 
memory means comprise first and second addres- 
sable memories for storing video information of 
said first and second fields respectively, and fur- 
so ther comprising addressing means coupled to said 

memories for addressing the storage locafions 
thereof. 

12. The apparatus of claim 10 wherein said 
addressing means comprises means for addressing 
55 said memories to store video data corresponding to 
determined scan lines of said video signals at each 
of a plurality of locations, and means for address- 
ing and memories to read video data sequentially 
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from said locations, whereby said display signals 
contain successive data with the same video in- 
formation corresponding to a plurality of successive 
lines of said display signals. 

13. A method for enlarging an image on a 5 
display device in response to video signals, 
wherein said video signals contain successively 
occuring video field data of first and second inter- 
laced fields, the video data of each field comprising 
successive video scan line data corresponding to io 
successive scan lines of the respective fields, said 
method comprising selecting a given group of scan 
lines of each of said fields, replicating the video 
data of the selected lines of each of said fields 
each at a plurality of first locations in a memory is 
while leaving determined second locations free of 
video data, and reading said first and second mem- 
ory locations in a sequence to maintain the phys- 
ical' relationship between video lines of said first 

and second fields on said display de\nce. 20 

14. The method of claim 13 wherein said step 
of reading comprises reading at least one second 
location following each reading of a group of first 
locations corresponding to the same scan line of 

the video signals. 25 

15. The method of claim 1 further comprising 
adjusting the relative brightness of the signals read 
out from said memory for the respective fields 
whereby the average brightness of the video lines 

of the fields is substantially equal. 30 

16. The method of claim 15 wherein said step 
of adjusting comprises attenuating the signals from 
the memory corresponding to the field having less- 
er blank lines in the image to be displayed on the 
monitor. 35 

17. The apparatus of claim 7 further comprising 
means for adjusting the relative brightness of sig- 
nals from the memory means corresponding to the 
respective fields, whereby the average brightness 
of the video lines of the fields is substantially 
equal. 

18. The apparatus of claim 17 wherein said 
adjusting means comprises attenuates means con- 
nected to attenuate signal from the memory means 
corresponding to the field having lesser blank lines 45 
in the image to be displayed. 

19. The method of claim 1 wherein said step of 
reading comprises modifying the sequence of 
reading out of said memory at a determined time 
during the readout of data corresponding to a given 50 
video line, for each of a plurality of said video lines. 

20. The method of claim 1 wherein said step of 
reading comprises modifying the sequence of 
reading out of video line data at a determined.time 
during the readout of video lines for each said fiekj. 55 



BNSDOCID:<EP 025O123A1 1 > 



0 250 123 




-17 

A --IS 
A — V-z. 




12.1 - 2f10 

-Ml - aeo 
3bi -4ao 



'-ST IzHH^ 3^ 
A -4 4 A 



Ffaorrr V/iew 



lOO 
loi 

lOZ 



— 103 

— 104 



\07 

_ (06 



Row i 



St oe View 



101 • 
107 • 



to 



m i02. 

• \CA 

• tot) 

• ice 

- -J. 

to 



BNSCXX^ID: <EP 0250123A1 J.> 



0 250 ^2a 



Neu eingereicht / Newly fiied 
Nouvellement depose 



\oo 



lOt 



I02. 



io3 • 



i04 



ICS • 



• lOb 



\cn 



— ^ 



• ioe> 
y 
















399 • 




40I • 




AlOSt • 


• ■ l^p 1 


AOS • 




407 • 


* * too 


AC9 • 




A\\ • 






• 


4lS • 


• A\6s 




• 418 


-^19 • 


• 4ZD 


ATi • 


• 422. 


4-23 • 


• ATA 


AlS • 






m A1£» 









T1 



.4B. 



lOOo 




BNSOOCID: <EP ^02501Z3A1_I_> 



0 250 123 



Neu eingereicht / Newly fiied | | | gven I 

Nouvellement depose t • 



ia. B. 



T1 




0 250 123 



ij «0' 



Neu eingereicht / Newly filed 
N.ouvellement d§pos6 




0 250 123 




BNSDOCID: <EP 02501S3A1J_> 



0 250 123 



Neu eingereicht / Newiy filed j. 
Nouvellemeht depose i 




BNSOOCID: <EP_0250123Al_l_> 



0 250 123 



Neu eingereicht / Newly f iiecTj 
Nouvellement depose \ 



.12a. 



Change 





















Lane 


N'-4 Lir^e 


1 Unc 



n 



. IS a . 









Size 








tic -A Line 



^icj. 12 C, 



BNSDOCID: <EP 0250123A1_L> 



0 250 123 



Neu eingereicht i Newly fued . 
Mrn ivPllement depose 



ia-lSA. 



PlOTURC 



CMAMcse. AodttESS 
M=^TH Line 

CH/osee. AocjRess 



1^1 



13C. 





Eveay Line 




EveRY Line 








Ehlargcp 


Ev/€KY N = -4™ Lime. 


Original 





BNSDCX^ID: <EP . 0250123A1J_> 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



. Application numbar 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 87304888.8 



Category 



Citation ol document wikh indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF TH6 
AFPUCATION (Int. Cl.4 ) 



EP - Al - 0 074 696 (GRIGORIU 
HOLDING B.V- J 

* Abstract; fig. 1,3; page 3, 

line 20 - page 8, line 29 * 



GB - A - 2 092 346 (MISUBISHI) 

* Abstract; page 2, line 127 - 
page 3, line 112 * 



EP - Al - 0 135 413 (THOMSON-CSF) 

* Abstract; fig. 8; page 9, 
line 22 - page 12, line 4 * 



GB - A - 2 157 910 (QUANTEL LTD.) 

* Abstract; page 9, claim 1 * 

EP - Al - O 111 362 (PHILIPS) 

* Abstract; page 1, lines 1-21; 
page 24, claim 1. * 



The present search report has been drawn up lor alt claims 



1,5- 
10,12, 
13 



1,7,9 



1,7,13 



13 



13 



H 04 N 5/66 
H 04 N 3/22 
H 04 N 5/262 



TECHNlCAt FIELDS ; 
SEARCHED (mt. C1.4) 



H 04 N 3/OOt: 
H 04 N 5/00 - 
H 04 N 9/00 



Place of search 

VIENNA 



Date of comptetion of the search 

14-09-1987 



Examiner 

.BENISCHKA 



2 



CATEGORY OF CITBO DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with anotner 

document of the same categoiy 
A : technological background 
O : nor«-written disclosure 
P : intermediate document 



T : theory or prtncipte underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



i : member of the same patent family, corresponding 
docufnent . 



BNSOOCtD: <EP ^0250123Al J_> 



THIS PAGE BLANK OISPTO) 



